Water collected from 8 selected floodplain wetlands (beels) of Brahmaputra valley basin were examined using both filtered method (FM) and sedimentation method (SM) for the assessment of phytoplankton diversity and abundance. A total 22 and 41 species were recorded by employing FM and SM, respectively. There was a significance difference (p<0.05) between FM and SM. Species and abundance of phytoplankton were lesser in FM than SM and it was due to exclusion of minute size (<25µ) from net and maximum retention of species in sedimentation method. Chlorophyta, Bacillariophyta, Cyanophyta, Euglenophyta, Chrysophyta and Dinophyta were recorded during study period. Chlorophyta, Bacillariophyta and Cyanophyta were dominant groups. Bacillariophyta was dominant group followed by Chlorophyta and Cyanophyta in FM while Chlorophyta was dominant group followed by Bacillariophyta and Cyanophyta SM. Total phytoplankton densities were recorded from 35 cells L -1 to 3808 cells L -1 in FM while 1.55×10 4 cells L -1 to 12.33×10 5 cells L -1 to in SM. Diversity indices of phytoplankton were varied widely in FM and SM. Siligurijan beel and Bildora beels were considered more stable environment than other beels based on diversity indices.
INTRODUCTION
India has extensive wetlands mainly associated with the Ganga and Brahmaputra rivers systems, which are collectively termed as floodplain wetlands. These include abandoned river channels (ox-bow lakes), tectonic depressions, sloughs, meander scroll depressions and so on, which are either connected to their parent/ adjacent rivers or receive floodwaters and/or surface runoff from their catchments. These wetlands are locally known as beel in Assam, India. Assam has more than 100,000 hectare constituting 49.45% water bodies of the state. Beel fisheries are an important component of the fisheries of Assam (Chandra, 2011) . Phytoplankton play a vital role in the biological productivity of aquatic ecosystems including beels. Since, they form the base of the ecological pyramid as a major component of primary producers. These unicellular organisms have chlorophyll and release oxygen (O 2 ) by immobilizing carbon dioxide (CO 2 ) during photosynthesis and are responsible for at least half of the global primary productivity. Most of the aquatic organisms including fishes thrive on phytoplankton for their growth and energy requirements either directly or indirectly and thus constitute an important component of the food web. Diversity of phytoplankton and biological productivity of an aquatic ecosystem is greatly influenced by hydrological regimes during the southwest , 2231-5209 (Online) All Rights Reserved © Applied and Natural Science Foundation www.jans.ansfoundation.org monsoon season (June to September) in India (Madhu et al., 2017) . The Northeast region (NER) in India is amongst the highest rainfall regions of the world (Rajeevan et al., 2006) . Studies on diversity of phytoplankton from the beels of Assam are limited and fragmented (Goswami and Goswami, 2001; Sharma, 2004 Sharma, , 2012 Sharma, , 2015 Bhuyan et al., 2009) . This study was aimed to differentiate between filtered and sedimentation methods for assessment of phytoplankton diversity and abundance in selected wetlands in Assam, India.
MATERIALS AND METHODS
The present study was conducted during June 2015 to August 2015 (three months) in Mer beel (Nagaon district), Bildora beel, Deepor beel, Siligurijan beels (Kamrup district) Charan beel, 46 Morakolong beel, Jaluguti beel, and Kachodhara beels (Morigaon district) of Brahmaputra valley, Assam, India. From each wetland, 3 samples each for both FM and SM were collected at three different locations for phytoplankton analysis. The details of the selected wetlands have been given in Table1. Two methods had been followed for phytoplankton sample collection viz; filtered method and sedimentation method respectively. For filtered method, we filtered 50 litre water through a phytoplankton filtered (mesh size 25 µ) at three different locations and collected the filtered samples in 100 ml plastic bottles and preserved them with 0.2 ml Lugol's solution. For sedimentation method, we collected 1000 ml water sample in plastic bottles at three different locations and preserved them with 2-3 ml Lugol's solution. The samples were stored in ice box in the field for their transportation to the laboratory. The samples of plastic bottles were placed in a 1000 ml measuring cylinder for settle the phytoplankton and stored in dark at low temperature for 24-48 hour. A siphoning procedure was followed to obtain 50 ml concentrates. One ml of the concentrated sample was examined microscopically under an electronic microscope of 400X magnification in a Sedgwick-Rafter counting chamber. Chain-forming cells were counted on per cell basis and empty cells were excluded. Taxonomic criteria and diagnosis for phytoplankton identification were mainly based on Bellinger and Sigee (2010) , Cox (1996) Dominance index, Richness index, Evenness index, Shannon index and Simpson index were widely used for estimation of diversity indices (Shashi Shekhar et al., 2008; Sultana and Gupta, 2009) . Past software was used to determine the various diversity indices for phytoplankton species (Park et al., 2008) .
RESULTS
A total of 22 species from FM and 41 species from SM ( Fig. 1) belonging to Green Algae (Chlorophyta), BGA (Cyanophyta), Diatoms (Bacillariophyta), Euglenoids (Euglenophyta), Golden-Brown Algae (Chrysophyta) and Dinoflagellates (Dinophyta) were recorded during 3 months sampling period (Table 2) . Bacillariophyta was dominant group followed by Chlorophyta and Cyanophyta in FM whereas Chlorophyta was dominant group followed by Bacillariophyta and Cyanophyta in SM (Fig. 2) . The number of species and abundance varied in different wetlands. Species numbers and phytoplankton densities were always lower in filtered method than sedimentation method (Fig. 2) and it was recorded less than 2 per cent of total density (Fig. 3) . The species recorded from 2 to 10 by FM whereas 10 to 18 by SM respectively (Fig. 4) . The lowest number of species was recorded in 46 Morakolong beel (2 species) by filtered method, whereas the highest number was recorded in Bildora beel (18 species (Table 3) . Diversity indices of phytoplankton varied widely by FM and SM at selected beels (Table 4) (Table 5) .
DISCUSSION
The number of species and density in FM were invariably lesser than SM due to exclusion of minute phytoplankton (<25 µ) in the FM and higher species number and density recorded in SM were obviously because most of the phytoplankton present in beel water were retained in the samples. Margalef (1969) concluded that only 10% of all cells retained by nets with a mesh size 40 µm and nets with very fine mesh sizes (e.g. 5-10 µm) catch small cells more effectively than coarse nets. However, a quantitatively important component of the phytoplankton may also pass through modern nets with fine meshes (McCarthy et al., 1974; Durbin et al., 1975) . Because of their selective and non-predictable filtering properties, nets cannot be employed in quantitative phytoplankton sampling and it have been developed primarily for quantitative zooplankton sampling. The sedimentation method was first proposed by Volk and it has been widely used in oceanographical studies (Sukhanova, 1981) . The advantages of sedimentation method is more retention of cells than filtered method. Chlorophyta was the dominant group by SM and similar observations were made by many researchers in a number of beels such as Dighali beel, Dora beel, Ghorajan beel, Sondora beel, Deepor beel etc. of Assam (Acharjee et al., 1998; Bhuyan et al., 2009; Sharma, 2012 Sharma, , 2015 . Sharma (2004) Highest number of species (18) recoded in Bildora beel is also indicator of good water environment. During the present study the average Shannon's index was found to be highest in Bildora Beel followed by Silig-urijan Beel and minimum in Kachodhara Beel. The value of these indices indicates the species number richness was higher in Bildora Beel followed by that in Siligurijan Beel. The advantage of this index is that it takes in to account the number of species and the evenness of the species. This index is increased either by having additional unique species or by having greater species evenness. It was reportedly heavily infested with floating macrophytes which was cleared by AFDC Ltd, Guwahati, a few years back. Bildora and Siligurijan beels during the monsoon season having oligotrophic tendencies. In the present study, the highest value of Simpson's index was recorded in Bildora Beel (0.884) and Siligurijan Beel (0.842) which suggest greater species diversity in the seasonally open beels. The minimum value recorded in Kachodhara Beel (0.139) and Mer beels (0.351) showed lower species diversity denoting eutrophic condition.
Conclusion
Quantitative study of phytoplankton by FM and SM were significance difference. Analysis of phytoplankton by FM and SM proved that species diversity as well as species number were more in SM than FM due to maximum retention in SM and exclusion in FM. This research will be helpful for further research in quantitative as well as qualitative study of phytoplankton.
